core. The 14 C sample decontamination was performed at Paul Scherrer Institute by 115 removing the ~3 mm outer layer with a bandsaw in a -20 °C cold room and rinsing with ultra-pure water in a class 100 laminar flow box. The water-insoluble organic carbon (WIOC) fraction of carbonaceous particles in the sample was filtered onto freshly preheated quartz fiber filters (Pallflex Tissuquartz, 2500QAO-UP), then combusted stepwise (10 min at 340 °C; 12 min at 650 °C) using a thermal-optical 120 carbon analyzer (Model4L, Sunset Laboratory Inc., USA) for separating organic carbon (OC) from elemental carbon (EC), and the resulting CO 2 was measured by the Mini Carbon Dating System (MICADAS) with a gas ion source for 14 C analysis at the University of Bern LARA laboratory. Details about sample preparation procedures and analytical methods can be found in previous studies (Jenk et al., 2007 (Jenk et al., , 2009 Sigl 125 et al., 2009; Uglietti et al., 2016) . The overall procedural blanks were estimated using artificial ice blocks of frozen ultra-pure water, which were treated the same way as (Fig. 4) . This is likely caused by the relatively young age of samples in combination with relatively large analytical uncertainties due to the presence of high mineral dust load in the Chongce ice core.
We made use of the 14 C ages (excluding the top four samples for the reasons 215 lines represent the 1σ confidence interval of the 2p model fit (solid line). The red cross stands for the tritium horizon, green diamonds for the 210 Pb ages calculated at intervals of 5 m w.e. (Fig. 3) , and the blue dots for the cal. 14 C ages with 1σ error bar. (Fig. 2) and the blue dots for the cal. 14 C ages with 1σ error bars. The grey line indicates the depth-age 440 relationship derived without additional bottom age constraint. Please note that the 14 C data are all above the fitted line except the deepest point (green diamond) due to the strong thinning close to ice-bedrock contact. 
